. Susceptibility of members of the pigmented and nonpigmented Bacteroides groups* to antimicrobial agents commonly used to treat infectious processes caused by obligate anaerobic bacteria.
taining disks to the tube of PRAS BHI. With the exception of penicillin G, the concentrations decided upon were those suggested by the National Committee for Clinical Laboratory Standards (NCCLS). 8 The concentration chosen for penicillin G is a compromise between that suggested by the NCCLS (16 U/ml) and by others (2 U/m1). 8, 10 The disks were added to the medium inside an anaerobic chamber. Inoculum was added in room atmosphere by introducing (through a 25gauge needle) 0.1 ml of PRAS chopped meat carbohydrate broth b containing the isolate grown to maximum turbidity. Isolates not showing good growth in chopped meat carbohydrate broth (the source of the inoculum) after 48 hours were not included in this study (approximately 1% of all isolates tested). All tubes were incubated at 37 C for 24 hours. Table 1 . Susceptibility of members of the Bacteroides fragilis group to antimicrobial agents commonly used to treat infectious processes caused by obligate anaerobic bacteria. Fusobacterium  Table 5 . Susceptibility of members of the genus Clostridium to to antimicrobial agents commonly used to treat infectious processes antimicrobial agents commonly used to treat infectious processes caused by obligate anaerobic bacteria.
caused by obligate anaerobic bacteria.
Anaerobes growing more slowly were incubated for 48 hours. Susceptibility was recorded by the absence of growth or < 50% turbidity as compared with a control tube inoculated in the same manner except without antibiotic-containing disks. For quality control, Bacteroides fragilis (ATCC 25285) and Clostridium perfringens (ATCC 13124) were run with each assay.
Of the representative isolates of anaerobes, only certain members of the genus Bacteroides, most notably members of the B. fragilis group, are resistant to some of the antimicrobial agents recommended for use for treatment ( Tables 1,  2 ). Only 62% of tested isolates of Bacteroides are susceptible to penicillin G. Because, in our experience, members of this genus are the most prevalent of all anaerobic isolates from clinical conditions in animals, 3,6 use of this drug cannot be recommended for treatment of conditions in which Bacteroides isolates may occur. Viable alternatives include any of the other antimicrobial agents tested (chloramphenicol, clindamycin, metronidazole) except, perhaps, tetracycline. In addition, preparations containing clavulanic acid have been shown to protect penicillin derivatives from the action of the degrading enzyme (a cephalosporinase) produced by B. fragilis. 5 In contrast, members of the genera Fusobacterium and Peptostreptococcus were very susceptible to the antimicrobial agents tested (Tables 3, 4 ). Greater than 95% of the most commonly isolated members, F. necrophorum and P. anaer- Table 4 . Susceptibility of the gram-positive anaerobic cocci to antimicrobial agents commonly used to treat infectious processes caused by obligate anaerobes. obius, were susceptible to all 5 drugs, as were all other isolates of Fusobacterium and Peptostreptococcus.
Members of the genus Clostridium were somewhat resistant to some of the drugs tested, most notably clindamycin and tetracycline. However, metronidazole and chloramphenicol were very effective against this group of obligate anaerobes; ≥98% of the isolates were susceptible.
The broth-disk elution method was used to measure the susceptibilities of the isolates to antimicrobial agents. The data agree with our previous findings wherein the more timeconsuming agar dilution assay was used. 4 The broth-disk method has many advantages that make it well suited to the small veterinary clinical microbiology laboratory. The major advantage is economic; only 2 tubes of PRAS media are required (1 containing the antimicrobial agent and the other without). This advantage far outweighs the disadvantage of not determining the level of antibiotic to which the isolate is susceptible. Another less obvious disadvantage is the difficulty in determining the amount of antimicrobial agent to add to the tube. Levels used in the present study (recommended by NCCLS) are those for isolates obtained from human beings; levels for use on isolates obtained from animals have not been agreed upon. Until some agreement is reached, it is prudent to follow the NCCLS guidelines. The broth-disk elution method is applicable to those anaerobes that are relatively easy to grow. However, most of our isolates fall into this category (estimated to be >99%).
The advantages of the disk-broth elution method far outweigh the disadvantages. Minimally, an estimate of the susceptibility of the isolated anaerobic bacteria can be obtained and used to guide therapy.
Sources and manufacturers
a. Scott Laboratories, Inc., Carson, CA. b. Carr-Scarborough Microbiologicals, Inc., Atlanta, GA.
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Evaluation of a kit system for identification of Yevsinia species of animal origin
Jacob Kwaga, John O. Iversen, James R. Saunders
Yersinia species have a wide host range and are biochemically heterogeneous. 2, 4, 5, 14 Yersinia enterocolitica is involved in a variety of syndromes in humans 3 and the microbe is being increasingly recognized as an important agent in human morbidity. 12 There is evidence that swine serve as the reservoir of human pathogenic strains. 6, 7, 9, 13 It is necessary to differentiate pathogenic and nonpathogenic isolates for epidemiological research. 15 The initial step in identification is speciation and is usually based on biochemical tests. 4 The purpose of this study was to evaluate an identification kit system" for identification of Yersinia spp. A total of 80 isolates belonging to 4 species of Yersinia were identified. Conventional biochemical tests were performed according to established methods. 8,10 All isolates were biotyped by the revised scheme of Wauters 14 and serotyped by slide agglutination at the National Yersinia Reference Service Laboratory, Toronto, Canada. The identification kit test was performed according to the instruction of the manufacturers with the exception that the strips were incubated at 28 C. 1 Isolates were subcultured on trypticase soy agar plates and the inoculum prepared by suspending 1 colony of a 24-hour culture in 5 ml of normal saline. The strips were incubated for 18-24 hours. All tests were interpreted and recorded as recommended in the instructions. For comparison, the Voges-Proskauer (V-P) and citrate tests were eliminated by arbitrarily recording them as negative.
The outcome of the kit system identification is shown in 78% and 58% of the strains of these species respectively may be positive by conventional methods. 8 One isolate with an excellent identification for Y. enterocolitica in the kit profile index was found to be a rhamnose-negative strain of Y. intermedia. There were also 4 isolates with excellent identification for Y. frederiksenii in the kit database, which were identified by conventional method to be Y. intermedia. The glucose reaction was very weak and difficult to interpret in 3 isolates of Y. enterocolitica. Serotyping and conventional biochemical characterization revealed that all 3 with weak glucose reactions were serotype 0:3 biotype 4, whereas isolates giving positive reactions in V-P with the kit system belonged to serotypes 0:3, 0:1,2,3, and 0:5,27 biotypes 4, 3, and 2, respectively. Nonidentification of these biotypes would have serious consequences given that all are potential human pathogenic strains.
Our findings with animal strains of Y. enterocolitica are in agreement with that of a previous study with human strains, which found that recording the V-P reaction as negative in-
